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(54) INK JET PRINTING HEAD 

(57) Abstract: 

PURPOSE: To create a halftone image with a high image quality in a 
simple manner by a method wherein the magnitude of a dot to be printed 
can be easily changed by simply and automatically changing the magnitude 
of a bubble to be produced. 

CONSTITUTION: One end of a heater 9 is connected to a common line 14. A 
plurality of electrodes 10, 10a, 10b, 10c are provided at intervals 
between both ends of the heater. These electrodes are connected to a 
switching means to be selected. In this manner, the magnitude of a 
bubble can be adjusted stepwise. 



LEGAL STATUS 

[Date of request for examination] 21. 12. 1998 

[Date of sending the examiner' s 13. 02. 2001 

decision of rejection] 

[Kind of final disposal of 

application other than the 

examiner' s decision of rejection or 

application converted registration] 

[Date of final disposal for 

application] 



[Patent number] 

[Date of registration] 

[Number of appeal against 

examiner's decision of rejection] 

[Date of requesting appeal against 

examiner' s decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim (s)] 

[Claim 1] The ink jet type print head characterized by having prepared 
two or more electrodes in said heater, and dividing the energization die 
length of this heater into several steps in the ink jet type print head 
which is made to generate a bubble with heating at a heater, and carries 
out the regurgitation of the ink. 

[Claim 2] The ink jet type print head according to claim 1 which 
connects the end of said heater to a common line, sets spacing mutually, 
prepares two or more electrodes between the end of this heater, and the 
other end, and is characterized by connecting these electrodes to a 
switching means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet type 
print head which is made to generate a bubble with heating at a heater, 
and carries out the regurgitation of the ink. 
[0002] 

[Description of the Prior Art] This conventional kind of print head is 
shown in drawing 7 . In this drawing, a jointing material layer for the 
top plate with which 1 consisted of ceramics, the base plate with which 
2 consists of an aluminum plate, and 3 to paste up between these top 
plates 1 and a base plate 2, and 4 are two or more nozzle sections 
formed of the phot RIZ0GURA fee, and are opening all the nozzle sections 



4 for free passage with the common liquid room 5 by the back end. 6 is 
the heater section, forms an insulating member 7-8 on a base plate 2, 
and forms the heater 9 on it corresponding to each nozzle section 4. 
Furthermore, the electrode 10 for energizing at a heater 9 is formed, 
and the insulator layer 13 is formed the cavitation protective coat 12 
for protecting a heater 9 from the force in which a bubble (air bubbles) 
is crushed the antioxidizing film 11 for preventing oxidization by 
contact in this heater 9 and ink, and on it, on a heater 9, and also on 
it. 

[0003] 

[Problem(s) to be Solved by the Invention] At the conventional print 
head, there is one electrode 10 for every heater 9, respectively, and by 
the print head constituted in this way, the magnitude of the bubble to 
generate cannot be controlled by the electrical potential difference 
impressed to a heater 9, and is determined by the size of a heater 9, 
and the structure of the nozzle section 4. 

[0004] Therefore, when it was going to express a halftone image using 
this print head, the area gradation of a matrix configuration had to 
express. For example, although the number of gradation which can be 
expressed was 64 gradation when the matrix of 8x8 tended to express 
halftone, as resolution of a print head was set to 300dpi and shown in 
drawing 8 , resolution fell to 1/8 and what can be satisfied as image 
quality was not obtained. 

[0005] Paying attention to the property of being influenced by the 
magnitude of a heater, the magnitude of the bubble which generates this 
invention can change the magnitude of a bubble simply and automatically, 
makes it, makes magnitude of the dot printed adjustable easily, and 
enables it to express a halftone image with sufficient image quality. 
[0006] 

[Means for Solving the Problem] Two or more electrodes are prepared in a 
heater, and it enables it to divide the energization die length of this 
heater into several steps in the print head by this invention. For 
example, the energization die length of the heater between an electrode 
and a common line is gradually made adjustable by connecting the end of 
a heater to a common line, setting spacing mutually, preparing two or 
more electrodes between the end of this heater, and the other end, 
connecting these electrodes to a switching means, and choosing one of 
the arbitration of two or more electrodes with this switching means. 
[0007] 

[Function] A heater will be in the condition of having been divided into 
several steps by two or more electrodes, about the exoergic area, and 



the magnitude of a bubble can be gradually adjusted by choosing an 

electrode. 

[0008] 

[Example] Next, one example of this invention is explained to a detail 
according to a drawing. The cross-section structure of the print head of 
an example of this invention is shown in drawing 1 . About the cross- 
section structure of the print head in this example, it is the same as 
the conventional example shown in drawing 7 , and a jointing material 
layer for the top plate with which 1 consisted of ceramics, the base 
plate with which 2 consists of an aluminum plate, and 3 to paste up 
between these top plates 1 and a base plate 2, and 4 are two or more 
nozzle sections formed of the phot RIZOGURA fee, and are opening all the 
nozzle sections 4 for free passage with the common liquid room 5 by that 
back end. 6 is the heater section, forms an insulating member 7-8 on a 
base plate 2, and forms on it the heater 9 which consists of HfB2 
corresponding to each nozzle section 4. Furthermore, in order to 
energize every heater 9, the electrode 10 which consists of an aluminum 
plate is formed in the edge of each heater 9, and on the heater 9, in 
order to prevent oxidization by contact in this heater 9 and ink, the 
cavitation protective coat 12 which consists of Ta for protecting a 
heater 9, and the insulator layer 13 which consists of SiO on it are 
further formed from the force in_which of a bubble is crushed, the 
antioxidizing film 11 which consists of resin, and on it. 
[0009] By this invention, the electrode structure of each heater 9 is 
different from the former, and the flat-surface configuration of two 
heaters 9 arranged in parallel is shown in drawing 2 . The end of each 
heater 9 is connected to the common line 14 which is an electrode common 
to all the heaters 9. The above-mentioned electrode 10 is formed in the 
other end, and also mutually, three electrode 10a, 10b, and 10c set 
spacing to the longitudinal direction of a heater 9, and is prepared 
[ at each heater 9 ] in pars intermedia. 

[0010] Drawing 3 is the thing which expressed by making such structure 
into an equal circuit, and electrode 10, 10a, 10b, and 10c of each 
heater 9 are connected to the switching element 15 for choosing these. 
It is based on the common line 14. The location of the node of a heater 
9, and electrode 10, 10a, 10b and 10c Since it becomes far in order of 
10c, 10b and 10a, and 10, the range where a heater 9 generates heat is 
mostly in agreement with the location of electrode 10, 10a, 10b, and 10c. 
The time of choosing an electrode 10 by the switching element 15 has the 
largest exoergic area of a heater 9, and then exoergic area becomes 
small gradually in the sequence of 10a, 10b, and 10c. Therefore, the 



magnitude of the bubble to generate is gradually changeable by choosing 
electrode 10, 10a, 10b, and 10c by the switching element 15. 
[0011] A process until ink is breathed out from the nozzle section 4 
from bubble generating by heating of a heater 9 by drawing 4 is shown. 
Since the thermal time constant of a heater 9 is small, if a current 
flows, temperature will rise quickly. Supposing electrode 10b is chosen 
now, in a heater 9, a current will mainly flow between the common line 
14 and electrode 10b, and as this range serves as an elevated 
temperature and it is shown in this drawing (A) at that elevated- 
temperature part, many nucleus air bubbles 30 will be generated. As 
shown in (B), the nucleus air bubbles 30 coalesce, and it becomes the 
film air bubbles 31, and this grows, and as shown in (C), an ink droplet 
32 begins to project from the tip of the nozzle section 4. Heat is taken 
in surrounding ink 33, an ink droplet 32 contracts, as shown in (D), 
with the inertial force, an ink droplet 32 jumps out of the tip of the 
nozzle section 4, as shown in (E) , and it collides with the recording 
paper 34. On the other hand, the film air bubbles 31 disappear 
completely by the pulse input for the next heater heating. 
[0012] Therefore, by choosing four electrode 10, 10a, 10b, and 10c in 
each heater 9, the path of the dot printed will change to four steps, as 
shown in drawing 5 . 

[0013] Therefore, when setting resolution of an expression, for example, 
a print head, to 300dpi for halftone and expressing 64 gradation by the 
print head constituted in this way, as shown in drawing 6 , it can 
express by the matrix of 4x4. That is, it becomes 4= 4x4x64 gradation. 
In this case, actual resolution serves as 300/4=75dpi, and the image 
quality with which can be satisfied of the number of gradation and 
resolution can be attained. 
[0014] 

[Effect of the Invention] According to this invention, the magnitude of 
the bubble to generate can be gradually changed by choosing the 
electrode of a heater. That is, since the path of the dot printed can be 
gradually changed by easy control of choosing the electrode of a heater, 
a halftone image can be expressed with simply and sufficient image 
quality. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the cross-section 
structure of the print head by this invention. 

[Drawing 2] It is the flat-surface block diagram of the heater in this 
print head. 

[Drawing 3] It is a representative circuit schematic same as the above. 
[Drawing 4] It is the explanatory view of operation showing a process 
until ink is breathed out from the nozzle section from bubble generating 
by heating of a heater. 

[Drawing 5] It is drawing showing that the path of the dot printed 
changes gradually. 

[Drawing 6] It is drawing showing the example expressed 64 gradation by 
the dot matrix of 4x4 by the print head by this invention. 
[Drawing 7] It is the perspective view showing the cross-section 
structure of the conventional print head. 

[Drawing 8] It is drawing showing the example expressed 64 gradation by 
the dot matrix of 8x8 by the conventional print head. 
[Description of Notations] 
9 Heater 

10, 10a, 10b, andlOc Electrode 

14 Common Line 

15 Switching Element 



